Objective: To determine the changes in the retinal nerve fiber layer as measured on optical coherence tomography (OCT) after phacoemulsification with intraocular lens implantation. Study Design: Quasi-experimental study. Place and Duration of Study: Department of Ophthalmology, Lahore General Hospital, Lahore, from March 2017 to April 2018. Methodology: All patients (n=64) diagnosed with cataract and requiring surgery were included in study. Patients having any coexisting ocular pathology hindering the OCT measurement, i.e. corneal opacity, vitreous hemorrhage, retinal detachment etc. were excluded from study. Retinal nerve fiber layer thickness was measured in four quadrants. Signal strength on OCT was also documented. Preoperatively, visual acuity was measured, OCT performed, and the findings were recorded on a designed proforma. Postoperatively, the patients followed up after one month for visual acuity and OCT measurement. Results: Retinal nerve fiber layer thickness was increased postoperatively as measured on OCT as did the signal strength. The increase was statistically significant (p <0.001). Conclusion: Removal of cataract by surgery enhances the OCT measurement of retinal nerve fiber layer, resulting in increased thickness.
INTRODUCTION
Cataract surgery is one of the most consistently performed surgeries around the world. During cataract surgery, the opaque cataractous lens is replaced by an artificial, transparent intraocular lens. 1 Since its start two centuries back, the cataract surgery has gone through various stages of refinement. Intracapsular cataract extraction 2 was refined to extracapsular cataract extraction, 3 in which the lens capsule was preserved for the implantation of artificial intraocular lens. Currently, phacoemulsification is the surgery of choice for cataract due to its minimal perand postoperative complications and an early visual recovery with better patient comfort. [4] [5] [6] Retinal nerve fiber layer is one of the vital layers of the retina with regard to the incidence and subsequent treatment of glaucoma. The damage done by glaucoma specifically involves this layer. 7, 8 OCT is a non-invasive medical diagnostic imaging technology that captures three dimensional micro-resolution images of retina. It is based on the principle of optical reflectometry which involves the measurement of light back scattering through transparent or semi-transparent media such as biological tissues. 9 Various models of OCT are available, which measure the retinal nerve fiber layer thickness and there is agreement between them regarding measurement of retinal nerve fiber layer thickness. 10 Measurement of retinal nerve fiber layer thickness by OCT is affected by various factors such as age, gender, axial length, race and optic nerve head parameters, so these must be kept into account while making any decision regarding any treatment. 11, 12 Literature suggests that ocular surgery, whether that of the anterior segment or of the posterior segment, does affect the retinal nerve fiber layer thickness.
The objective of this study was to determine the changes in the retinal nerve fiber layer as measured on OCT after phacoemulsification with intraocular lens implantation.
METHODOLOGY
Ethical approval of this study was obtained from the Hospital Ethical Review Committee. Patients presenting to the eye outpatient department were assessed for inclusion and exclusion criteria. All patients (n=64) diagnosed with cataract requiring surgery were included in study. Patients having any coexisting ocular pathology hindering the OCT measurement, i.e. corneal opacity, vitreous hemorrhage, retinal detachment were excluded from study. Retinal nerve fiber layer thickness was measured in four quadrants, i.e. superior, inferior, nasal, and temporal. Besides, signal strength on OCT was also documented. Preoperatively, visual acuity was measured and OCT performed and the findings were recorded on a designed proforma.
After aseptic measures, opsite was applied on the eye to be operated and stab incision was made at the limbus. Viscoelastic was injected into the anterior chamber and continuous curvilinear capsulorhexis was performed. The lens nucleus was separated from lens cortex and lens cortex was separated from lens capsule by hydrodissection and hydrodilineation. The lens was emulsified by phacoemulsification and an intraocular lens was implanted. Postoperative steroid and antibiotic drops were given every four hours for two weeks and four times daily for the next two weeks. The patients were called for follow-up after one month; at which time, visual acuity was again measured and OCT performed and findings recorded in the proforma. All the surgeries were performed by single surgeon.
All data analyses were carried out on SPSSP version 22 for Windows. Quantative variables were presented by their mean and standard deviation values; however, the qualitative variables were presented as frequencies and percentages. Paired samples t-test was applied to determine the difference between retinal nerve fiber layer thickness preoperatively and one month postoperatively. The p-value <0.05 was considered as statistically significant.
RESULTS
The mean age of patients was 60.20 ±5.25 years. Out of 64 patients, 36 (56.3%) were males and 28 (43.8%) were females. Phacoemulsification was done in left eye of 29 (45.3%) patients and in right eye of 35 (54.7%) patients. Presurgery visual acuity was 6/36 in 20 (31.3%) patients, while it was 6/60 in 44 (68.8%) patients. Postsurgery visual acuity was 6/6 in 38 (59.4%) patients, 6/9 in 12 (18.8%) patients, 6/12 in 8 (12.5%) patients, and 6/18 in 6 (9.4%) patients (Table I) .
Preoperatively, the geographic retinal nerve fiber layer thickness was 84.53 ±4.08 microns, which increased to 88.02 ±3.63 microns one month after surgery. The superior retinal nerve fiber layer thickness before surgery was 86.70 ±4.10 microns, which increased to 92.42 ±4.32 microns after one month of surgery. Inferior retinal nerve fiber layer thickness preoperatively was 88.27 ±4.55 microns, which later on increased to 94.05 ±5.20 microns postoperatively. The temporal retinal nerve fiber layer thickness before surgery was 86.16 ± 4.68 microns, which increased to 91.56 ±4.72 microns after one month of surgery. Nasal retinal nerve fiber layer thickness was 85.25 ±4.04 before surgery, and it was 91.08 ±4.84 microns after surgery. The signal strength on OCT before surgery was 5.41 ±0.50 microns and it was 8.53 ±0.50 microns postsurgery. The increase in thickness of retinal nerve fiber layer and signal strength on OCT was statistically significant (p <0.001, Table II ).
Retinal nerve fiber layer thickness was measured in microns.
Continuous variables were expressed as mean ±standard deviation and paired sample t-test was applied. The p-value <0.05 was considered as statistically significant.
DISCUSSION
This study showed that the thickness of retinal nerve fiber layer is increased on OCT after cataract is removed by surgery. This change in morphology of retinal nerve fiber layer was statistically significant.
El-Ashry et al. evaluated the changes in retinal nerve fiber layer measurement on OCT after phacoemulsification cataract surgery. 13 In their study, the mean retinal nerve fiber layer thickness measured 84.9 ±16.5 microns, which increased to 93.0 ±17.6 microns postoperatively. This was statistically a significant increase.
Mwanza et al. studied the effect of cataract removal by surgery, on the retinal nerve fiber layer and signal strength measurement on OCT. 14 They documented an increase of 9.3% in retinal nerve fiber layer thickness and 24.1% increase in signal strength on OCT after cataract surgery. This increase in signal strength and retinal nerve fiber layer thickness was statistically significant. They also noted that the increase in thickness was more in patients who had preoperative signal strength of less than 6 as compared to those having signal strength greater than 6.
Dada and associates studied the effect of cataract surgery on retinal nerve fiber layer parameters as measured on scanning laser polarimetry. 15 This study showed an increase in retinal nerve fiber layer thickness from 49.2 ±14.1 microns to 56.5 ±7.6 microns after four weeks of cataract surgery, which was statistically significant.
Pauline and colleagues studied the changes in retinal nerve fiber layer thickness after cataract removal surgery and measured them by two models of spectral domain OCT (Cirrus HD OCT, Zeiss and 1000Mark II, Topcon). 16 The Cirrus HD OCT measured an increase in the thickness of retinal nerve fiber layer from 85.94 ±10.7 to 90.56 ±9.9 microns after cataract surgery, while the 1000 Mark II measured an increase in the thickness of retinal nerve fiber layer from 91.27 ±8.1 to 103.14 ±9.7 microns after cataract surgery.
Pareja-Esteban et al. have analysed parapapillary retinal nerve fiber layer behavior after cataract surgery. 17 However, in their study, the preoperative thickness of retinal nerve fiber layer was 90.71 ±19.93, which increased to 97.45 ±14.30 microns after one month of cataract surgery. This increase in the thickness was statistically significant.
Aydin and associates studied the changes in thickness of the retinal nerve fiber layer after filteration surgery. 18 An increase of 0.5 m in thickness of retinal nerve fiber layer for every 1 mm of Hg reduction in the intraocular pressure was observed. Hence, it was inferred that 30% reduction in the intraocular pressure, as a result of trabeculectomy, leads to increased thickness of the retinal nerve fiber layer.
Young-Joon and colleagues studied the changes in thickness of retinal nerve fiber layer in 20 patients after giving them anti-VEGF therapy via intravitreal injections. 19 It was found that the total thickness decreased on average from 98±6. Entazari et al. studied changes in the thickness of RNFL thickness after two consecutive intravitreal injections of bevacizumab for neovascular age-related macular degeneration. 22 Changes in the thickness of RNFL in all four quadrants were studied at week 12 and week 24 post-intravitreal bevacizumab injections. In this study the thickness of RNFL was decreased from baseline at week 24 in superior, temporal and nasal quadrants, but it was increased in the inferior quadrant.
CONCLUSION
Cataract affects the measurement of retinal nerve fiber layer thickness as measured on OCT; and cataract surgery enhances the ability of OCT to measure the changes in retinal layers.
